INTRODUCTION
Secukinumab is an interleukin-17A monoclonal antibody approved in 2015 in Canada and the United States for the treatment of moderate-to-severe psoriasis in adult patients.
1,2 The current approved dosing regimen is 300 mg subcutaneous at weeks 0, 1, 2, 3, and 4, followed by monthly maintenance dosing starting at week 8. 3 In clinical practice, some patients only partially respond to this dosing schedule or display disease relapse during the interim between maintenance injections. Some clinicians treat these patients by using off-label secukinumab dosing regimens, which involves increasing the frequency of maintenance dosing. There are scant data on offlabel regimens for secukinumab; therefore, this case series aims to evaluate the effectiveness and safety of secukinumab dose optimization.
We performed a retrospective chart review of adult patients treated with an off-label secukinumab up-dose regimen for psoriasis at 3 dermatology clinics in Ontario, Canada. Research Ethics Board approval was obtained at Sunnybrook Health Sciences Centre in Toronto. Effectiveness after dose optimization was measured using a 75% reduction from baseline in the Psoriasis Area and Severity Index (PASI-75), or a Physician Global Assessment (PGA) score of 0 (clear) or 1 (almost clear) if PASI scores were not provided. To assess safety, adverse events (AEs) were recorded.
CASES
Case summaries are presented in Table I .
Case 1
Case 1 was a 50-year-old woman with psoriasis on the arms, legs, and trunk. She did not achieve PASI-75 after 12 weeks of secukinumab treatment. At week 52, she had a PASI of 5.1, and her dose was optimized to 300 mg every 3 weeks. Complete clearance was achieved 12 weeks following optimization. No AEs were reported throughout treatment.
Case 2
Case 2 was a 60-year-old man with a baseline PASI of 11.4, with psoriasis affecting the arms, legs, trunk, and scalp. Despite achieving PASI-75 at week 12, his disease relapsed at week 52, and his dose was optimized to 300 mg every 3 weeks. PASI-75 (PASI 1.2) was achieved after 12 weeks. No AEs were reported throughout treatment. 
Case 3
Case 3 was a 34-year-old man with a baseline PASI of 10.6 who achieved PASI-75 at week 12. After 35 weeks, the patient was optimized to 300 mg every 3 weeks because he experienced a disease relapse (PASI 5.2). Twelve weeks following optimization, he once again achieved PASI-75 (PASI 1.2). No AEs were reported throughout treatment.
Case 4
Case 4 was a 68-year-old woman who displayed suboptimal response after 12 weeks of treatment; she was subsequently optimized to 300 mg every 3 weeks. She achieved PASI-75 (PASI 1.6) after 12 weeks taking this dosing regimen. No AEs were reported throughout treatment.
Case 5
Case 5 was a 52-year-old woman with psoriasis on the soles of her feet and elbow. The patient was taking 15 mg methotrexate for psoriatic arthritis concurrently with secukinumab; a superficial skin bacterial infection developed. She was almost clear after 12 weeks. At week 65, she relapsed with scattered, erythematous, scaly plaques on the knees; she was optimized to the drug regimen 300 mg secukinumab every 2 weeks with methotrexate. After 12 weeks taking this regimen, only thin plaques on the elbows persisted. No AEs were reported throughout treatment.
Case 6
Case 6 was a 52-year-old man who completely cleared after 12 weeks on secukinumab. At week 65, the patient showed a minor disease relapse with guttate-like plaques on the right lower leg (body surface area 2.5%). He was optimized to 300 mg every 2 weeks, and after 12 weeks, he had complete skin clearance. No AEs were reported throughout treatment.
Case 7
Case 7 was a 63-year-old man with palmoplantar psoriasis with notable improvement after 5 weeks on secukinumab. He experienced fatigue for 2 days postinjection. At week 26, both of his heels were cracking and bleeding. The loading dose reduced lesion thickness on the hands, but did not clear them completely. Nail ridging was also present. He was then prescribed the regimen of 300 mg secukinumab weekly for 2 weeks (because he missed a dose); thereafter he took secukinumab every 3 weeks and alitretinoin (10 mg) once daily. His psoriasis improved slightly after 30.5 weeks taking this dosing regimen. No AEs were reported after dose optimization.
Case 8
Case 8 was a 66-year-old man with no improvement of psoriasis after 12 weeks on secukinumab. Apremilast was added to the regimen at this time. After 48 weeks, dry scaly plaques were noted on his hands, forearms, elbow, and lower legs, affecting [10% of his body surface area. He was then optimized to 300 mg secukinumab every 3 weeks in combination with apremilast. After 12 weeks, his psoriasis was still not adequately controlled. No AEs were reported throughout treatment.
Case 9
Case 9 was a 66-year-old man with a severe psoriatic flare after failing adalimumab. AEs included minor paronychia and fatigue while on secukinumab. After 26 weeks, there was improvement, but large plaques remained on his shins and knees. Recalcitrant plaques persisted after 52 weeks. Following optimization to 300 mg every 3 weeks, almost complete skin clearance was achieved at week 8. No AEs were reported after dose optimization.
Case 10
Case 10 was a 38-year-old woman with psoriatic arthritis treated with secukinumab and methotrexate (15 mg) concurrently, which was tapered and stopped at week 6. Her arthritis worsened on this treatment. After 26 weeks on secukinumab, the patient achieved significant skin clearance. She flared 2 weeks later with small lesions on the scalp and scaly, thick plaques on the elbows and legs. After 30.5 weeks of treatment, the patient dose was optimized to 300 mg every 2 weeks. After 22 weeks of treatment on the optimized dosing regimen, her scalp and ears were clear, but residual plaques to the lower legs, feet, and elbows remained. No AEs were reported throughout treatment.
Case 11
Case 11 was an 18-year-old man with guttate psoriasis who experienced significant skin clearance on secukinumab despite delaying the fifth loading injection due to a common cold. At week 12, he achieved complete clearance but was flaring in between maintenance injections. His dosage was optimized to 300 mg every 2 weeks, and after 17 weeks on this dosing regimen, his skin was clear. No AEs were reported throughout treatment.
Case 12
Case 12 was a 60-year-old man who had small, scaly lesions on the lower legs before taking secukinumab therapy. After 12 weeks of this treatment, he would flare 3 weeks after his maintenance injection, and experienced pruritus 3 days before the next dose. This remained an issue after 82.5 weeks of treatment. Pruritic, dry, scaly patches remained on the back and popliteal fossa. His dosing regimen was then optimized to 300 mg every 3 weeks. After 12 weeks on this regimen, uncomfortable lesions persisted on his back. No AEs were reported throughout treatment.
Case 13
Case 13 was a 53-year-old woman who began secukinumab for psoriatic arthritis but did not have psoriasis at the start of therapy. After 12 weeks, there was less swelling in her joints, but after 35 weeks, she experienced psoriatic flaring in her abdomen and groin folds. She was then optimized to secukinumab 300 mg every 2 weeks, during which time she had a common cold. After 12 weeks taking the optimized dose, her skin was clear.
DISCUSSION
Understanding current literature on the effectiveness and safety of off-label biologics dosing regimens is imperative to decision-making and clinical care for psoriasis patients. This case series provides evidence of clinical benefit and minimal AEs during secukinumab dose optimization for psoriasis. The most common reasons for optimization included incomplete clearance of psoriasis in recalcitrant areas and flaring before the next maintenance dose. Because no guidelines are currently available, the rationale behind the chosen regimens included disease severity and the clinician's comfort in prescribing 300 mg every 2 or 3 weeks. The optimal alternative regimen should be investigated in largescale clinical trials.
In 10 of 13 (76.9%) cases, a significant improvement was experienced after dose optimization: 3 achieved PGA 0, 3 achieved PGA 1, and 4 achieved PASI-75. The remaining 3 cases (23.1%) did not show an adequate response to alternative dosing based on our study endpoints (Table I) . Failures might be attributable to the indication, considering 1 patient was given secukinumab to treat palmoplantar psoriasis, rather than plaque psoriasis. Patients with severe or therapy-resistant psoriasis, as indicated by high baseline scores or numerous previous failures on biologics, might also fail to benefit from the increased secukinumab dosage.
Combination therapy with systemic agents, such as methotrexate, was not considered as an alternative to dose escalation because most patients already failed or have a contraindication for these therapies. However, at this time, it is unclear why some patients respond suboptimally to secukinumab and, therefore, elect to increase their dosage. Through our clinical experience in combination with the limited data available on biologic therapy failures, we believe that factors such as weight or body mass index might contribute to biologic therapy failures. 4 The safety findings of this case series are similar to those reported in secukinumab phase 3 clinical trials. 5 Aside from case 13 who developed a common cold after optimization, there seems to be no apparent dose-related difference in incidences of adverse events. The present work suggests that AEs following secukinumab dose optimization are uncommon. However, it is challenging to draw conclusions due to low event rates and the small number of cases included in our analysis.
Conclusion
These preliminary findings suggest that most patients using off-label higher-dose secukinumab regimens for psoriasis experience a significant clinical improvement. AEs were uncommon, and we expect AE rates on the higher dosing regimen to parallel those reported for the approved dosing regimen used in secukinumab clinical trials. Before discontinuing secukinumab or switching to another therapy, dose optimization can be considered by clinicians to manage patients who inadequately respond to the currently approved regimen. This case series necessitates larger studies of longer duration to better understand the effectiveness and long-term safety of using higher dosages of secukinumab.
